years age group, and preterm birth was the major cause of the neonatal and postneonatal mortality (Olausson et al., 1999) .
A retrospective study was performed in 613 singleton
Thus, it is clear that any further improvement in the infant pregnancies born to mothers aged ≤19 years over a 4-year outcome in teenage pregnancies would be dependent on a period to determine the relationship between maternal better understanding of the causes of, and hence the treatment height and preterm delivery (<37 weeks). The pregnancies for, preterm births. were grouped according to maternal height quartiles for It has been shown that the inherent risk of preterm delivery comparison of maternal and infant characteristics, obstetric in teenage mothers was independent of sociodemographic complications and pregnancy outcome. The incidences of factors (Fraser et al., 1995) . On the other hand, the actual preterm delivery and labour decreased from 17.5% and maternal age appears to be a major determinant, and the risk 15.6% respectively in the lowest quartile, to 8.5% and of preterm birth was greater in mothers aged 13-15 years 7.1% respectively in the highest quartile, without any compared with those aged 16-17 years and 18-19 years (Fraser difference in the risk factors or major complications . et al., 1995; Olausson et al., 1999) . However, while the In the pregnancies without major complications, which association between preterm birth and a young maternal included 73.3% of the cases of preterm labour, the rate of age could be attributed to biological immaturity, the clinical preterm labour was significantly and inversely correlated parameter which represents this immaturity, and its relationship with the height quartiles. In the newborns, gestational age, with the duration of gestation, are yet to be defined. birthweight and crown-heel length increased with the As teenagers are still in a period of rapid growth and higher quartiles, but the ratio between infant crown-heel development, the height attained at the time of pregnancy length and maternal height (height ratio) decreased with could be an indicator of biological maturity. Although an the higher quartiles. Unlike birthweight and crown-heel earlier study had found that there was no evidence of pregnant length, the height ratio was not correlated with gestational teenagers being still in a period of rapid growth during age. Our findings suggested that the inherent risk of pregnancy (Garn et al., 1984) , a later study demonstrated that preterm delivery in teenagers was related to their immature young (Ͻ16 years of age) nulliparas were shorter and weighed physical development at the time of pregnancy, as reflected less when compared with themselves at the second pregnancy by the maternal height. (Sukanich et al., 1986) . Furthermore, linear growth has been Key words: height/preterm labour/teenage pregnancy demonstrated in both primigravidae aged 12-15 years, and multigravidae aged 15-18 years (Scholl et al., 1988) . Maternal height per se could be an important factor for preterm birth, Introduction as the duration of pregnancy has been shown to be related to maternal height (Mongelli and Opatola, 1995) , and shorter The traditional belief that teenage pregnancy belongs to a high-risk category has been challenged by the results of recent mothers tend to give birth to symmetrically smaller infants with no difference in the ponderal index (Witter and Luke, studies. In teenage mothers, improvement in socio-economic situation has reduced perinatal mortality (Olausson et al., 1991) . It was possible therefore that the gestation at spontaneous onset of labour had represented the biologically destined 1997) and improved prenatal care has decreased the incidences of preterm delivery and low-birthweight infants (Scholl et al., 'term' for these individuals on account of their physical development, even though the gestational age was less than 1987). Indeed, there are accumulating data to show that, with appropriate psychosocial support and prenatal care, the 37 weeks gestation. In order to determine whether preterm delivery was related obstetric outcome in teenage mothers would be comparable with, or even better than, that in older mothers (Bradford and to maternal height at the time of pregnancy in teenage women, we have performed a retrospective study on the pregnancies of mothers aged 19 years and below, who delivered in our hospital over a 4-year period. The height of these mothers was (1517/19 572). Of the 624 teenage mothers who delivered analysed, and maternal characteristics and pregnancy outcome during the study period, 11 had unconfirmed gestational age were compared, according to the maternal height quartiles. We and were excluded from the analysis. These were mothers have also examined some of the factors that have been with late attendance and unsure last menstrual period, in whom associated with preterm labour, such as pre-pregnant weight fetal maturity could not be assessed before delivery. Among and body mass index (BMI), incidence of nulliparity, previous the remaining 613 mothers, the mean gestational age at delivery history of therapeutic abortion and maternal nutritional status was 38.6 weeks (range: 25 to 42 weeks). Overall, 83 (13.5%) as represented by the haemoglobin level at booking and the mothers delivered before 37 weeks, with two (0.3%) before incidence of iron-deficiency anaemia (Kaltreider and Kohl, 28 weeks, three (0.5%) between 29 and 30 weeks, four (0.7%) 1980; Lang et al., 1996; Hickey et al., 1997 weight and decreasing BMI with higher quartiles (Table I ).
In a retrospective study, using maternal age at delivery to define
The haemoglobin level was also significantly lower in the two the study cases, the case records of all teenage mothers with singleton lower quartiles. There was no difference in the incidence of labour rupture of membranes, gestational diabetes mellitus and pre-eclampsia (Table IV) . There was no difference in the Results maternal age, but there was significantly increasing weight and decreasing BMI with the higher quartiles. There was also During the study period, there were 20 196 deliveries, and a similar but highly significant increase in gestational age, 1600 (7.9%) were before 37 weeks gestation. After excluding birthweight and crown-heel length with the higher quartiles, the teenage pregnancies, the overall incidence of preterm delivery for singleton and multifetal pregnancies was 7.75% but the height ratio showed a significant decrease. The incidence of preterm labour was significantly and inversely correlated tional age in the whole group was examined by correlation analysis, and gestational age was significantly correlated with with height quartile (r ϭ -0.1670, P ϭ 0.00017).
The relationship between maternal characteristics and gestamaternal age (r ϭ 0.122, P ϭ 0.008), height (r ϭ 0.170, P ϭ 0.0001) and weight (r ϭ 0.141, P ϭ 0.009). Stepwise data (Olausson et al., 1999) have clearly indicated that the rate of late fetal and neonatal deaths in nulliparas aged 13-24 multiple regression analysis indicated that only age (t ϭ 2.320, years fell from 6.1 per 1000 and 6.5 per 1000 respectively in P ϭ 0.0208) and height (t ϭ 2.507, P ϭ 0.0126) were the 1973-1976 cohort to 3.8 per 1000 and 3.4 per 1000 significant maternal parameters that correlated with gestational respectively in the 1985-1989 cohort. Thus, an appreciation age, as represented by the following equation:
of the risk and outcome of teenage pregnancies should be Gestational age ϭ 29.138 ϩ 0.154 (age) ϩ 0.044 (height) based on data acquired as recently as possible.
In this study, we have reviewed the teenage pregnancies When the correlation analysis was confined to the uncomplicthat were delivered in our hospital over a 4-year period (1994-ated pregnancies, gestational age was correlated with maternal 1997), and which were managed by following the same age (r ϭ 0.122, P ϭ 0.008), height (r ϭ 0.170, P ϭ 0.0001) protocol. Our observations are therefore current rather than and weight (r ϭ 0.141, P ϭ 0.009). Stepwise multiple historical. During these 4 years, our perinatal mortality rate regression indicated that only maternal height was significantly had fallen from 9.9 per 1000 to 5.3 per 1000, and the overall correlated with gestational age (t ϭ 3.309, P ϭ 0.001), and incidence of preterm delivery in non-teenage mothers was the following equation was obtained:
7.8% (data from our departmental statistics). Among the Gestational age ϭ 29.695 ϩ 0.059 (height) teenage pregnancies, the overall incidence of preterm delivery and labour were 13.5% and 12.2% respectively. The majority Within the group of 55 pregnancies having preterm labour of these preterm deliveries occurred at between 33-36 weeks not associated with complications, there was a significant gestation, and the incidence was highest in the two lower positive correlation between gestational age with birthweight quartiles, even though there was no difference in the incidence (r ϭ 0.2995, P ϭ 0.026) and crown-heel length (r ϭ 0.3194, of risk factors such as a history of previous pregnancy P ϭ 0.024), but there was no correlation with the height ratio termination, maternal smoking, nulliparity or major complica-(r ϭ -0.0750, P ϭ 0.586).
tions. While iron-deficiency anaemia was more common in the lower quartiles, the relatively low incidence was unlikely Discussion to render it a major determinant of preterm birth. Similarly, In previous studies, while preterm birth was attributed to the although the mean haemoglobin level was lower in the lower 'inherent risk' in (Fraser et al., 1995) , and the biological quartiles, the values were well within the normal range. We immaturity of (Olausson et al., 1999), teenage women, what suspected that the lower haemoglobin and the iron deficiency these factors actually referred to was unclear, and the role in teenagers in the lower quartiles were the reflection of a played by these factors and the conflicting observations on mild degree of nutritional deficiency at a time of increased perinatal outcome in teenage pregnancies (Lao and Ho, 1997;  nutritional demand due to the rapid physical growth. When Olausson et al., 1999) could not be resolved. An important the cases with complications were excluded, the relationship consideration, which should not be overlooked, is the period between preterm labour and maternal height became even of birth in the study cohorts. The conclusions drawn from more obvious, and maternal height was inversely correlated studies that have spanned several decades in the past would with the rate of preterm labour. In addition, multiple regression not be applicable nowadays because of the improvement in analysis confirmed that maternal height was the only significant obstetric management and neonatal care, not to mention determinant for both the uncomplicated cases as well as the the concomitant background socio-economic developments in entire group. It is therefore clear that maternal height at the time of pregnancy is a major determinant of gestational places where these studies have originated. Indeed, more recent duration, and hence short stature would be associated with determinant of fetal size, which in turn could be controlled by the length of gestation at delivery. increased risk of preterm labour.
The findings of this study indicated that the risk of preterm Nevertheless, the impact of maternal height on gestation delivery and labour was higher in teenage pregnancies, and duration was relatively small, as shown by the regression the incidence was inversely correlated with maternal height. equation. This might be related to the fact that longitudinal This suggested that the inherent risk of preterm delivery in growth can occur during pregnancy in the teenager, and teenagers (Fraser et al., 1995) was maternal short stature, that the increment is greater in the nulliparas compared which in turn could have been a reflection of immature with the multiparas (Scholl et al., 1988) . The factor linking physical development at the time of pregnancy. We would height with duration of gestation is likely to be the postulate that Nature, in the attempt to achieve a successful dimensions of the bony pelvis in teenagers. Teenagers are vaginal delivery in a teenage woman, would initiate labour less mature physically, and the teenage pelvis is smaller when the fetus had reached a maximal size relative to that and its growth lags behind statural growth (Moerman, 1982) .
of the mother, and that this relationship would be dependent Thus, a teenager probably has a smaller pelvis than an more on the physical maturity and development of the adult in the second or third decade of life, albeit with the mother than on the actual gestational age. Such a mechanism same height. As the incidence of Caesarean section in the could also help to explain the relationship between maternal lowest quartile was only 5.6%, the fetus would necessarily height and the duration of pregnancy (Mongelli and Opatola, have to be smaller in order to have a successful passage 1995), though further studies with larger sample size will through the bony pelvis. As shown in our cases, while the be necessary to determine the impact of maternal height on infant birthweight and crown-heel length increased with the perinatal outcome in teenage, as well as non-teenage, higher quartiles, the height ratio changed in the opposite pregnancies. direction. Moreover, while gestational age was positively correlated with infant birthweight and crown-heel length as expected, there was no correlation with the height ratio. These observations suggested that, in the lower quartiles, References the fetal length had reached a maximum, relative to maternal give birth to symmetrically smaller infants. A further study for preterm labor and term small-for-gestational-age birth. Epidemiology, (Sukanich et al., 1986) reported that primigravidae aged 7, 369-376. pointed to the importance of maternal physique as a
